Short Papers
For over half a century the barium enema has been the only practical method of diagnosing lesions beyond the reach of the sigmoidoscope. The introduction of fibreoptic colonoscopy has allowed assessment of the accuracy of barium enema, without resort to surgical laparotomy, for the first time.
We have pursued a policy of combined review of the barium enema before each colonoscopy, -and the results of our review, and the radiological report, have been recorded so as to enable -a retrospective comparison of findings to be made. At St Mark's Hospital, the Malmo double contrast enema is performed as the routine examination in the X-ray department but approximately 40% of the patients for colonoscopy are referred with their enema report from an outside hospital. These have varied from the standard opaque enema with or without dilution of the contrast medium, to the classic Malm6 technique. Many radiologists seem to favour a compromise examination of some air insufflation into the colon with 'undercouch' supine films only. We are therefore able to make not only a diagnostic comparison between the barium enema and colonoscopy but also to assess the relative performance of the varied enema tech- niques that we have encountered from the referral hospitals.
There have now been nearly 1000 colonoscopies performed at St Mark's, the majority of which have visualized the whole colon including the cecum. The indications for our first 700 colonoscopies are summarized in Table 1 . We do not intend to examine these in detail in this communication but rather to isolate some problems that test the capabilities of the barium enema to its diagnostic limits; and to support our view with the results of some preliminary studies we have performed to back our opinion.
It must be emphasized that on examination of Table 1 , it will be noted that the diagnosis was established in many of the patients before referral for colonoscopy, and their referral was for biopsy or removal of the lesion. This surgical dimension of colonoscopy is incomparable with radiology and is making a substantial advance in the treatment and prophylaxis of large bowel disease. This alone would establish its place as an essential instrument in the proctological centre (Williams et al. 1974) .
Ulcerative Colitis
The macroscopic appearances of the mucosa at sigmoidoscopy in ulcerative colitis are familiar to all; loss of the vascular pattem being the earliest change, but mucosal granularity and friability being most commonly encountered with or without spontaneous bleeding. Ulceration is a relatively late feature.
Barium coats the normal colonic mucosa leaving a smooth clear line in contrast to the air in the lumen (Fig 1) . Demonstration of diseased mucosa at barium enema depends on detection of an alteration of this mucosal line; in effect, either projection of the contrast medium into the mucosa visualized as 'ulceration' or projection of the mucosa into the contrast medium visualized as 'polypoid' change if large or granularity if small. Introduction of barium alone into the colonic lumen demonstrates the former changes but often masks or obscures the latter. If air is also introduced, 'en face' as well as lateral mucosal visualization is obtained. Colitis may produce a granular pattern without significant alteration to the lateral mucosal line (Fig 2A) . Severe changes with ulceration give a characteristic appearance, as shown in Fig 2B. Does a barium enema demonstrate the full extent of the disease in the patient with acute proctocolitis ? We performed colonoscopy and instant barium enema (Young 1963) within five days of each other so as to minimize the possibility of extension of the disease between the two examinations. Biopsies were taken throughout the length of the colon. Agreement between the examinations was obtained in 15 (68 %) but in 4 (18%) there was a substantial underestimate of the extent of the disease at barium enema; 3 patients (14%) had, even in retrospect, a normal barium enema but colonoscopy and biopsy revealed a total colitis.
Our preliminary conclusion, therefore, is that the double contrast enema is acceptably accurate as a method of assessment of extent of ulcerative colitis, but the patients who have mild proctitis may have total disease even in the face of a normal X-ray enema. If the patient's symptoms are more severe than the enema suggests then total disease may be confirmed at colonoscopy. Should all patients with idiopathic diarrhoea therefore have a colonoscopy as a routine investigation if the barium enema is normal?
Twenty-five patients who complained of severe diarrhoea, with or without rectal hemorrhage Table 2 . Three of these patients were found to have total colitis and it would, therefore, appear that colonoscopy is worthwhile in this group. However, all 3 patients had an abnormal rectal biopsy characteristic of ulcerative colitis and it is therefore unlikely that colonoscopy is of value if the rectal biopsy is normal. We have not, in this series, encountered an undiagnosed case of Crohn's disease which presented with diarrhoea only. Our cases so far have had other symptoms and signs compatible with their disease, or barium investigation has suggested the diagnosis.
Polyps
The colonic polyp is a small mucosal lesion that occurs in different sizes and at different sites. Fig 3A shows a pedunculated 1 cm polyp and two further 2 mm sessile lesions at the same site. Fig 3B is a short segment of colon containing a number of 3-5 mm polyps in a patient with familial polyposis. The Malm6 double contrast enema shows many of these polyps but how many are missed?
Our enema review policy has enabled us to assess the accuracy of the X-ray technique. Out of a total of 407 polyps, we found that the Malmo enema demonstrated 97 % of those over 1 cm in size and 78 % of small polyps. Conventional enemata showed 77% of polyps of significant size but only 18% of the smaller ones. Fig 4  depicts the size and sites of the first 300 polyps removed at colonoscopy. There were also 7 that had not been detected on Malmo enema. Three of these were present in a diverticular segment and were difficult to see even in retrospect amongst the other multiple ring shadows, and one was so close to a second diagnosed polyp that they were not distinguishable. The other 2 were visible in the coiled sigmoid loops and had been missed by the radiologist. The seventh polyp lay in the ascending colon and was the only one missed above the sigmoid colon; it was well demonstrated on the films. If the Malmd enema shows the proximal colon to be clear of polyps and these findings are confirmed at a combined assessment of the enema, it is necessary for the colonoscopist to examine the right half of the colon.
Colonic Bleeding
Is the barium enema reliable as a screening examination? Ninety-nine cases have been colonoscoped for colonic bleeding, many of the patients having obvious haemorrhage at sigmoidoscopy. All cases had a reported normal barium enema and no significant anorectal lesion to account for the blood loss. (Diverticular disease was not accepted as a satisfactory cause.) Eighty-one cases had a normal colonoscopy with no cause for the hxemorrhage detected; 18 were found to have a Detection of a hemangioma is rarely possible at barium enema. The remaining lesions should all be visible; and they were detectable but the radiologist had failed to report their presence. It must be stressed that 77 of the patients had a Malmo enema and 22 a standard examination.
There is a significant difference in the number of lesions found at colonoscopy in these two groups.
Techniques
It is clear to the outside observer that colonoscopy is often a major investigation. The examination may be painful, therefore sedation is required. It is rarely completed under one hour. Barium enema is usually painless and takes 10-15 minutes. Barium enema is an accurate screening investigation providing a total 'plan' view of the colon with permanent pictures. Colonoscopy allows detailed mucosal examination of parti- 28' cular sites with biopsy proof. Until colonoscopy television and videotape records become practical, the colonoscopic diagnosis rests purely with the investigator and depends on his expertise only. Colonoscopy is also limited by technical difficulty at strictures and diverticular disease whereas rarely does the enema fail to demonstrate these difficult segments.
We believe that radiologists and endoscopists should therefore work as a diagnostic team, the barium enema remaining the routine method of investigation and colonoscopy being used for examination of detailed problem areas enabling pathological proof to be obtained. We feel that one of the earliest benefits of endoscopy may be an improvement in the standard of routine radiological examination ofthe large bowel. Gardner's syndrome is usually described as a triad of soft tissue tumours, hard tissue tumours and polyposis coli (Gardner & Richards 1953) . Many other features have been described since, of which the most important are desmoid tumours (O'Brien & Wels 1955) , abnormalities of the teeth (Gardner 1962 , Fader et al. 1962 , duodenal polyps and carcinoma of the ampulla of Vater or duodenum (Melmed & Bouchier 1972) .
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The most commonly recorded soft-tissue tumours are sebaceous cysts which have been described as sebaceous cysts, epidermoid inclusion cysts, sebocystomatosis (steatocystoma multiplex) or atheromas. These terms appear to have been used interchangeably as if they all represent the same condition. However, 'sebaceous cysts' are not a single entity but any one of three conditions, that is, pilar cysts, epidermoid cysts or steatocystoma multiplex. These three conditions have different clinical features and are histologically quite distinct.
Present Study
Fifteen families with polyposis coli were examined in detail to determine which type of cyst occurs in Gardner's syndrome and details of 108 possibly affected individuals were recorded. Of these, 74 had polyposis coli; 5 died of carcinoma of the colon or rectum under the age of 40 and were probably affected; 5, aged between 20 and 30 showed no polyps on sigmoidoscopy and were probably unaffected; 24 under 17 either showed no polyps on sigmoidoscopy or were too young to have been sigmoidoscoped. Of the 74 definitely affected patients, 39 (53 %) also had cysts of the skin. All patients who had cysts also had, or later developed, polyps of the colon. Individual patients were found to have between 1 and 20 cysts, with an average of 4 per person. They were situated most commonly on the legs, face, scalp and arms; the trunk was relatively uncommonly affected.
The cysts developed at any time from birth to 35 years, with an average age of onset of 13. This was statistically significantly earlier than the colonic polyps and confirmed previous observations that the cysts might be used as a guide to indicate which members of a family would develop polyps (Gardner & Richards 1953 , Coli et al. 1970 , Rosten 1972 .
In 3 of the 15 families studied all the affected members had cysts; in the other families approximately half had cysts. Therefore the occurrence of cysts is not a completely reliable means of detecting affected members of a family.
Histological examination of 21 cysts from 14 patients all showed the characteristic features of epidermoid cysts. Pilar cysts and steatocystoma multiplex were not seen. Epidermoid cysts are very uncommon in children and those who develop them before puberty should probably have a sigmoidoscopy every three years from the age of 14, whether or not there is a family history of polyposis coli. Individuals of any age who are found to have pilar cysts or steatocystoma multiplex do not need sigmoidoscopy.
The diagnosis of Gardner's syndrome is often difficult because many of the patients do not fit precisely into the definition given by Thomas et al. (1968) . In this clinical study, 39 (53 %) of the definitely affected patients had cysts, 18 (24%) had osteomas, 13 (18 %) had abnormal teeth,
